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11. A Defcription of that curious Natural Machine^ 
the Wood-Peckers Tongue, <jrc. !By Richard 
Waller Efy-^ late Secretary to the Royal Society. 




"^ H E Pkus Martius or Wood-Pecker has fevera 
__ Particularities in the Scrudure and Mechanifm of 
its whole Body, which may deferve a nice and accurate 
Obfervation and Defcription ; all which are wifely con- 
trived and adapted, either for catching the Food and Su- 
flenance of the Individual, or continuing the Species. 

That this Bird makes a round Hole even in found and 
hard Trees, fuch as the Oak, Horn-beame, Beech and 
the like, is commonly obferved ; and that within thefe 
Holes, the Hollow being enlarged, the Neft is made, 
the Eggs laid and HatclVd ; and the young Brood fed ^ 
as by other Birds. 

For this purpofe, that he may be enabled to perform 
fuch hard work, the Mufcles of his Neck, Breaft, and 
Thighs, are exceeding ftrong in proportion to the bignefs 
of the Bird : he has alfo a very firm ftrong fliarp Bill, 
his Legs are ftrengthned with very ftrong Tendons ; and 
his Toes, which are two before and two behind, (as it is in 
fome other Birds) are provided with fliarp ftrong hooked 
Claws or Talons: Befides this, his Tail confifts often 
very ftiffla^ge and ftrong Quills, firmly fet into a robuft 
ftrong Uropjgmm or Rump ; fo that when he has faftened 
his Claws and Feet into the Clefts and Inequalities of the 
Bark of the Tree, he claps his ftrong Tail-Feathers a- 
gainft the Body of the Tree; and (o ftands with his 
Head ered, to give the ftrokes with his Bill with the 
£[rcater Force. 
^ K k k k Tliat 
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That he is of the Infedivorous kind is certain, and 
lives not only upon Infers catcht creeping on the but- 
fide of Trees, but alfo on fuch as ate under the Bark be- 
tween the Bark and Wood, as likewife on thofe in rot- 
ten Wood; and as I am very confident on Worms and 
other Infers in the Ground : for t have frequently obfer- 
ved the Roots of their Bills very dirty, as it is in Crows 
mid Rooks ^ (^ct Whence I fuppofe he ftrikes his long 
fharp Bill into the fofc Earth to take the Worms out of it. 
1 have alfo found their Craws full of fmall Ants. 

But the Cohrrivance and Mechanifm of the Tongue in 
this Bird being the moft Remarkable, I fliall prefume co 
lay before this llluftrious Society fome few Remarks of 
ihis curious Contrivance of Nature, with fome Figures I 
have drawn by the Parts themfelves, in order to explain 
the whole. 

This Bird is known to throw out a long, flender, 
round Tongue, to a confiderable diftance beyond the 
End of his Bill ; and to draw it in again very quick into 
his Mouth or Bill, with the caught Infed fpitted on the 
Tip of It. 

The Chameleon indeed darts out its Tongue to a con- 
fiderable length ; and having intangled the Fly in the glu- 
tinous Matter at the End of it, draws it into its Mouthy 
rogether with the Prey ; but the Mechanifm in that Ani- 
mal is wholly different from that of the prefent Subjed .• 
ts may be feen by the Account the Gentlemen of the 
Academy Royai give thereof, in thdt Memcirs for a 
Hiftory of Animds. 

The Protrufion therefore of the Tongue to the length 
even of three or four Inches in this Bird, being very ex- 
traordinary and the Mechanifm of the feverai Parts for 
that end no iefs Curious ; feverai learned and diligent 
Enquirers have attempted to explain it 5 but I am of 

opinion 
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opinion they have Been, in fome Particulars at leaft, t«i- 
ftaken. I ihall mention Come of thefe. 

The learned and curious Enquirer into Nature^ 
Monft Permit^ defcribes it after this manner ^. 

This long Tongue he throws out by the means of two 
fmall bony Cartilages, about feven Inches long, and of 
the thickneft each of a middling Pin, which are per- 
fedly Smooth and Slippery. Thefe two Cartilages are 
united at the End, and being in this place covered with 
Fielli make the fore-part of the Tongue. The reft of 
thelb Cartilages are feparated from each other, and pafs 
turning round under the Ears; and then rifing up behind 
the Head, where they meet again, they pafs over 
the Top of the Head, and fo extend themfelves to the 
Root of the Beak. Thefe Cartilages which make the 
hinder part of the Tongue, are alfo inclofed in a Chan- 
nel Fleihy on the out-fide, and whofe infide is covered 
with a very fmooth flippery Membrant. 

Now thefe Fleihy Channels, which incompafs and keep 
in thefe Cartilages, are the Mufcles by which the 
Tongue is moved .• for having their origine at the Ld*- 
rjnx, and their infertion at the extremities of the Carti^ 
lages, it comes to pafs, that when thofe Mufcles of the 
two Flefliy Channels, which make the hinder part of the 
Tongue are fliortned, they force the fore*part of the 
Tongue out of the Beak, by drawing the pofterior or 
far theft end nearer to the Larjnxi and on the contrary, 
when the Fleihy Channel which makes the anterior Pare 
ads, it drawls the fore-part of the Tongue into the Bill 
towards the Larynx. 

This Mechanifm of making a hard part, fuch as the 
bony Cartilages are, to come out and return into another. 
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fuch as the Canals are, by the means of Cords drawing 
them, which are the Mufcles, is made ufe of in Coaches 
to pull up the Glaffes of the Doors ; for the String, 
being fatten d to the lower part of the Glafs-Frame, 
makes it rife when drawn, which refembles thatadion of 
the Mufcles by which this Tongue is moved; 

Of thefe Cartilages and other Parts, and of the Head 
of the Bird, Mr. Perault gives the Figures. 

Either the Wood- peckers in France are different from 
ours in England \ or this Figure of the Head is very ill de- 
figned I it being much too broad and large, and the Beak 
too fliort. Befides he makes the two Cartilages to come 
to the Root of the Beak feparately, one on one fide, the 
other on the other fide of it; whereas in all the Wood- 
peckers Heads I have met with, the two Cartilages joyn 
clofe together about the Top of the Head, and thence 
proceed joyned, tho' not faftned to one another, a little 
(lanting towards the right Nofe-hole, where they end to- 
gether. 

Befides upon viewing and examining (everal Subjeds, 
I could not find them agree in divers particulars with his 
Account and Explication. For the Mufcles which are 
fattened to the end of the Cartilages at the Root of the 
upper Beak, are not inferted at the Lar'^nx, but pafs on 
and are fattened to the lower Bill TKis pair I take to be 
the Mufcles chiefly concerned in. forcing the Tongue out 
of the Bill. There is another pair of Mufcles, which, 
being fattened to the place where the two bony Cartila 
ges are articulated with one fingle Bone in the fore-part 
of the Tongue ; (as will be Ihewn in the 4th Figure^ is, 
as I apprehend, the chief pair concerned in the drawing 
the Tongue with its Prey into the Mouth. Thefe pro- 
ceeding from that articulation of the Cartilages as far 
as the Larjnx, ( each of them fending a Branch to 
the Cartilage Scutifcrmh) itom thmc^ go on along with 

^ tlie 
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the Neck, (tW ttot faftned to it) till they come with- 
in tlie Cavity of the Thorax, where they are inferred 
under the C/4t//V^/^ or Merrj^thdught^one, as 'tis cal- 
led. This pair is reprefented by k.k in the fecond Fi- 
gure ; a^d by q. q^ in the Firft. 

There islikewife a very flender white Thread, (whe- 
ther Tendon or Nerve, I am uncertain^ which accompa^- 
nies this Mufcle its whole length h and which drawn 
gently, (for fear of breaking) pulls in with it the end of 
the Tongue, As there is fuch another all along the Va^ 
gim to the End at ^. 

Folker Coherus, as he is mentioned by Gerard EUfius, 
in his Anatome Animdium, Cap. 24. p. 64. treating of 
the Tongue, of this Bird, makes it to be made of three 
flender Bones, round, and as he fays bound together, (/;?- 
vkem coltigatls) which is a Miftake ; for tho' reckoning 
the two bony Cartilages for OJJicula, yet the third 
js not bound up with them, but articulated to the End 
of them. The fame Perfon fays the Tongue maybe thruft 
out to the length of an Inch and a half, whereas when 
drawn in, it is fcarce half an Inch long ; when in reality it 
may be thrown out near four Inches; and I believe can- 
not be drawn in, fo as to be lefs than an Inch and 
quarter, vtz^ to that place where the two Cartilages 
are articulated with the fingle Bone. Befides he makes 
the ufe of the long flat Mufcle running over the Top of 
the Head, to be (if I rightly apprehend his meaning) to 
draw the Tongue to the upper Jaw, whereas their ufe is 
for thrufting the Tongue out of the Birds Mouth. 

But this Perfbn having given no Figures, hasrendred 
what he fays lefs intelligible; tho' indeed h^ mentions 
two pair of Mufcles, as there are fo many chiefly con» 
cerned, yet there are at leaft two other pair; that affiO: 
the Performance. 

Where 
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Wiierefore I ihall leave him, and proceed to the Ac- 
count given by Alphonjus Borellus in his Treatife Vi? Motti 
Animdium, fart. %. fag. 14. which is in feveral Refpeds 
likewife unfatisfadory, and the Figure given by him to 
explain it very defedive and ill defigned. 

He makes the pair of Mufcles concerned in thrufting 
the Tongue out, to befaftened indeed as they are to the 
lower Beak towards the Point ; but then he makes their 
Infertion at their other End to be at the extremities of 
the two OJfa Hjoidea ; whereas they really reach to the 
very end of the long Cartilages that go round the Head : 
Thefe by another Miftakc, he makes to be the Retra- 
ctors of the Tongue, and joins another pair as Affiftants 
in the fame Adion, which he makes to be twifted fpi- 
rally about the Trachia. None of all which agree wich 
the Subjeds I have met with, as will be feen by the de- 
fcriptions of my Figures. 

In the Hiftory of the AcdJemie Roy ale des Sciences ^ 
publifli'd in Latin by Monf. dn Hamel, 1698. Lib. 4, 
Caf^ 5. There is another Defcription of this admirable 
Contrivance of Nature, by MonC Mery^ read at a Meet- 
ing of l\\Q Academies November 16, 169 5. 

In this he differs from both Per auk and Bcrelll, ta- 
king the Horny End and Bone to which it is joined, to be 
only the Tongue properly fo called, and that the next 
two Bones anfwer the Hyo'ides with the long Cartilages 
annexed to them. But even m this he feems to me not 
to be fo clear; confounding, aslapprehend, thetwo Bones 
with the Cartilages. He defcribes the Fagma, in which 
the Bones and part of the Cartilages are encompafled, 
and which is faftned to the Horny end, and is protru* 
ded and drawn back with the Tongue: lie takes notice 
of the little fliarp Points or Prickles on the Horny Part 
being moveable, and with their Points bending towards 
the Throat ; but I apprehend \t is a Miftake to make the 

^ Mucous 
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Mucous matter Glutinous which is furnilhed by the 
two Pyramidal Glands; for I take the ufe of that Mua4s 
to be chiefly, if not only, to lubricate the Paflage in the 
Fagina, for the more eafy flipping of the Cartilages 
therein. 

He defcribes the Mofcles for exerting the Tongue, and 
extends them from their Infertion at the lower Beak, to 
the End of the fpringy Ligaments, as he terms what I 
call Cartilages 5 to which lie adds another fmall Liga^ 
menc capable of Extenfion, at the End of the other 
two next the Nofe, which when the Tongue is thrufl 
out is relaxt and ftretch'd. He alfo defcribes the pair of 
Mufcles faftned to the Root of the Tongue and Oj Hp'i^ 
des, ferving to draw the Tongue into the Mouths thefe he 
makes to be wound round about thc^fpera Arteriaoncc or 
twice, in which I think there is fome Miftake ; being of 
opinion the Mechanifm for this Adion of drawing in of 
the Tongue, is different from what is here defcribed^ as 
In the Explication of the Figures I ihall endeavour to fliew. 
But not to iniifi: on all the Particularities mentioned in 
this Defcription, which, for want of more Figures to ex- 
plain the feveral Parts in fo curioufly contrived an Organ, 
is not fo clear as might be defired <f there being but One^ 
and that a wooden Cut of the Head, Tongue, Bones, 
Mufcles, &c.) I fliali now proceed to the Explication 
of the feveral Draughts I made, with what exadne# 
and care I could, in 8 or 10 feveral Subjeds. 

FIGURE the Firft. 

Reprefents the Head with part of the Neck of thi 
Bird, the Skin being taken off, in which, 

^. The Scull, having two Ihallow Groiives or Channels, 
or rather one broad one with a fmall Rifing in the midft^ 
on the Simifut or Back-part, from each fide of the 
Neck to the Top of the Head, where they unite into 
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one, which pafles flanting towards the right Side, and 
ends at the Hole for the Noftril on that fide at c. 

k Is the Hole or paflage for Hearing. 

«/. A large white Gland, containing a glutinous Li- 
quor, almoft Hke Cream as to Colour and Confidence, 
which empties it felf into the Mouth ; Ifuppofe to lu- 
bricate the Cartilages, 

e. The Eyc» which has a Bony Ring, encom^fling 
^the Iris. 

f. Part of the Tongue, which in this Figure is re- 
prefented as almoft all drawn into the Mouth, of which 
more when I come to deftribe the Cartilages, &c. In the 
ad Fig. 

g. Part of the Neck, which is large and furniflied 
with very ftrong Mufcles. 

h. The Oefophagm, opening very wide at the Fames, 
and wholly Mufculous. 

/. /. i. A long, but thin and flat Mufcle in refped: of 
its breadth, which is about |- of an Inch, reaching from 
the end of the Cartilage at r, to the under Bill or 
Beak at ky to the infide of which it is very firmly fad- 
ncd ; as is fuch another on the other fide. 

k. The under Bill very ftrong and Iharp pointed, ar 
ticulated with the Scull a little behind the Ear- hole k 

I. LI The Cartilage on one fide^ the other being 
exadly the fame. This Cartilage is Round, very Smooth, 
Even and Slippery, about the fize of a pretty large Pin ; 
and reaches, when the Tongue is drawn in and the 
Mufcle /./. relaxed, from the Root of the upper Beak 
at c^ to the Root of the Tongue properly fo called, or 
to the Bones of the Tongue wligre they are articulated, 
being bent like a Hoop as in the Figure, flipping very 
freely in a Sheath or Membranous du^us faftned on the 
outward or comtx Edge of the flat Mufcle /. /. /. which 
Mufcle accompanies it from its end at c^ almoft to the 

end 
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end of the Canal or Sheath, which opens at a Hole a 
little before the L^rptx ; (as will be lliewn in the third 
Figure) ,and thence the Miifcle proceeds to its Inlertion 
into the lower Beak at k* From the concave Edge of this 
Mufcler there is a thin and tranfparent but very (Irong 
Membrane, drained like a Drum4icad to the Scull at m^ 
where it is very ilrongly faftned; this Membrane is fur^ 
niflied with Capillary Veins and Arteries, and doubtleft 
is Nervous. n> n. reprefents this Membrane. This Carti- 

a. 

lage, when the Tongue is exerted, parts about half an 
Inch from the Root of the Beak at r. 

c. 0. A pretty large Veiti and Artery. 

p. /?. A Mufcle reaching from one Jaw to the other, 
under the Throat, ferving as a Bandage to keep in the 
Cartilages, and the Root and &s Hjndts of the Tongue, 
as I may call it, from ftarting out at that Part where are 
the articulations of the Cartilages with the Bones, 
when by the Mufcks, inferred into the Sheath at or neat 
f and thence palling to the end of the Tongue, it is 
drawn into the Mouth. 

q. q. One of the laft mentioned Mufcles, which is 
round, of the fae in the Figure, and faftued to the Bread 
of the Bird, cut off at r. 

s. l:h^ y^fpera ^Vrw4 confiding of perfed: Ring«, 

1. 1. A Mufck accompanying the Afiera Arterm 

FIGURE the Second. 

A. A^ The under part of the lower Bill 

B, k The Tongue. 

k The Place where the two Cartilages and two Bones 
reprefented by /. / in Fig. 4. are brought into and in- 
clofed in one Tube or Membranous Sheath. 
C C Two Glands difplaced in this Figure, 
r. c. Two Mufcles attending theie Glands, and faft^ 
ned near the end of the Bill 
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d. d. The two Bony Cartilages, bent^ and paliog oa 
each lide of the Neck, but united ztL 

e e c, e e e. The pair of Mufcks, one attending 
each Cartilage from the End of it at the upper Beak^ 
and firmly adheriogto che..#%i#4.* in ..w-hickJt ilipSi-. cili 
aboui ■//, 

/•/I The place where theft Mufeles^ leave -.the F-aging^ 
and pafs on to. the mM^ of. the Bill, where ihey are in* 
ferced. Their ■ Action . if to thruft , the. Tongue forward^ 
or out of the Mou.th# 

g.g.. A palrof Mtifcies faftned.a little below che£4« 
rpx, to the-.Mulcalous part of ihQ: Ajp'trd Arteria, at 15 
the other end of them going up to the place ^ at 
ilie Root of the Tongue, whence they goon incon> 
pailed by the Faghu to the.- articulation -of the Cartilages 
ifith the two Bones. I take their AcSlion to be to draw 
the end of the Tongue towards the Latjnx. 

L 4 Two Mufcles faftned at one end within the 
Thrax^ undef the Merry* thought or C/^wV^/^ ; and at the 
other Ends to the articulation of the Cartilages with the 
two Bones of theTongue^marked/f. in Fig>4. Thefe have 
the forementiotied Ner?es accompanying them. I take 
ihefe to be chiefly concerned in drawing in the Tongue ; 
each of thefe fmds a Branch to the Grifle at the Top of 
the Jfpera Jrteria at w. 

LLLL Two Mufcles running along and failned to 
the Sides of the ^/^^r4 %^rr^fi4,. from the Thrax to 
the place where they are united, where each of them 
fends t Branch >. which binding over the Bones and Catti- 
lagcs goes on to the Fmces^ where they are inferred* 

m* Partof the<?^/4. 

n. A Cartilage at the Top of the Jfpm Jrteria. 

^. #. The Affera Art ma. 

f. The Neck bending like an^. The Wind-Pipe 

md 
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and Guhm this Bird pafs always on the right fide of 

the Neck* 

F I G U R E the Third. 

A* A The two long flat Mufcles reprefented by I i* 
m die firPt Figure. Thefe join clofe to one another at the 
Top of the Head, and (b pafs on together to the end of 
the C artilages ; to the end of which, as I take it, they are 
fallned : from whence a flender weak kind of Ligament 
reaches to, and is inferred at, the right Nofe-hole, at the 
Root of the upper Beak« This Ligament is relaxt when 
the Tongue is thruft out. 

kb.'fhc Cartilages running in thtlt F^tgina on the 
out fide of the faid Mufcles. 

r. The Larpx or paflage to the Jffera Arteria* I 
obferved no Epiglottis* 

d d. Two Articulations or Joints in the under Beak 
or Bill. 

e. The Hole or Paflage, whereby the Tongue in its 
Fagina comes out and is drawn in again, 

/. What t call the Tongue, in the infide of which the 
tw^o Cartilages are brought together, till they are both 
articulated to one fingle Bone, at the end of which isrhe 
Horny barbed Tip. 

g. One of the Pyramidal Glands* 

h. The lower Bill. 

FIGURE the Fourth. 
^. That -part 'which I think may nioft properly be called 
the Tongue; a fmallBooc running thro* it: This, as far 
as ^, is Flat and Thin at the Sides. It is cut aw-ay at 4 
to Ihew the Bones within it* 

I. The Horny Tip of the'Tonguet about a quarter of 
an Inch long, Urong and iharp, furnilhed with four or li?e 
Barbs -on each M^ ; (not with an infiiiire Number as 

L ill % Cciterm 
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€oHerm (ays) Tiiefe Barbs are {harp snd moveable, hM^ 
the fmall Teerh at che Roor of the Tongue, and begin- 
ning of the Gula, in the Pike and jachFijhs, in that of 
Eagles and the hke; fb^ as ^oiec the Prey flip eafiiy on, 
bur liotfo eafiiy gee ou^agaia., 

r. The End of the Bone of the Tongue where thte 
iw.p bony Cartilages are articulated. 

d. Tiie place vwiere the upper part of the Tongue is 
cut away to flievv! the Bone. 

e. Several fmaJl Tendons,. or rather, as I take them to 
be, Nerves running thro* the Tongue. Of theferoine go to 
the End of the Cartilages, others, accompany the Muicles 

ro. th^'Neck* 

/. f Two Bones or Cartilages, which in the Bird, are 
united by a thin Membrane as far as the ntyit joynt, fo 
as to open afunder to fome diftance, but not to feparatc 
q^iiite. Thefe^t wo. Bones feem to anfwer to the c(fa Hyoidea 
in other Creatures* At the Place marked g, g. the 
Mufcle that draws the Tongue into the Mouth is fad" 
neds or rather leaves the Tongue at that place; it ha- 
ving its Infertion near to the End of it; This Mufcle is 
repreienred by ^,f. in the iirfl: Figure* 

h. h. The two bony and fpringy Cartilages running 
on each fide of the Neck ; which being joyned cloie to« 
gether on the Top of the Head, pafs fb joyned to the 
Noftril, or NofeHole on the right Side.. 

From the Conllderation and comparing of thefe four 
Figures, the true Mechanilm'^ and Motion of the 
Tongue, (eemsto be in fhort thus s The two Jong Mufcies 
inferred near the End of this lower Beak, and reaching 
to the End of the Carjiiages, being conaaifted, the 
round Hoop of the Cartilages is drawn up, irom each 
fide of the Neck, clofe to the Pyramidal Glands; and at 
the fame time the Mufcies that draw the? Tongue into the 
ihe Mouth being relaxed, and the Articuiations at r 

and 
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aedf .,^. in die 4tli Figure, brought near to a flrasglk [Jne^ 
the Tongue is thrown out to the length of 4 or $ Inches. 
But when thofe long Mufcles are relaxed, the pm 
of Mufcles reprefented by k. L in the fecond Figuie, 
being contraded, draw the Articulations^. /. where 
they are faOned, down into the Throat or wide loofe 
Skin of the Neck; and at the Tanie time the Cartilages 
opening into a wide Hoop, the whole Tongue is drawn 
into the Mouih, 

FIGURE the Fifth. 

A. The Scull 

k The fliallow Crena or Groove, for the Cartilages. 

c. The Place of their Ending at the dgbr Nofe-Hofo 

d. The Orbite of the Eye. 

e The Hole for the Optic Nerve. 

f A Hole or paflage thro' from one Orbite to the 
other. 

g. A Bone covering the Hole to the Ear. 

k The lower Jaw and Bill 

i. A Ridge ot Proccffus in the Scull, beginning at the 
Root of the upper Bill, and keeping the two Ends of the 
bony Cartilages in their place on the right Side, 

k. The Os Jugak' 

I The upper oil!. 

FIGURE the Sixth 

Reprefents the right I eg and Foot, in which there 
are two Digit i before, and ^wo behind. The trangth, 
Largenefs, and Sharpneis of the hooked Claws or Ta- 
lons are remarkable. 

FIGURE 



FIGURE rhe Sefetitk 

A, The Oefiph^m. 

B. The iMgiuvies or Crop,' partly Mufculous, and 
lined wich a Glanduious' Coat^ • This I found quue filled 
with foail black Pifmires ; as alfo 

C Tim Femrkdm or Gizzard, which joyned clofe to 
ihe,/#^/«wVi\ 

£ i. d. The loteilioes nearly, o! the fame bigncfs for 
the whole Length* 
- i. The beginning of the RiBum* 

fl ThQ Pancreas. 

FIGURE the Eighth, 

Om of. the middle pair of Feathers of the Tail, in 
which the great Strength of the Quiii for fo fmall a 
f eacher, and its bifurcate End, are very remarkable. 

FIGURE the Ninth. 

The Roof of the Mouth, where 'tis obfervable, that 
the Rima or PalEge for the Air to the Noilrils, is befet 
on each fide wiih a Row of lo or iz little fharp Teeth, 
with their Points ftanding inwards, towards the Guia. 
Thefe rake ihe Prey from the end of the Tongue whofe 
Barbs or Prickles are moveable, and are to keep it from 
.going out of the Beak again with the Tongue^ and 
from hence it is coiweyi^d to the Swallow. 
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